Insulin-independent GLUT4 translocation in proliferative vascular smooth muscle cells involves SM22α.
The insulin-sensitive glucose transporter 4 (GLUT4) is a predominant facilitative glucose transporter in vascular smooth muscle cells (VSMCs) and is significantly upregulated in rabbit neointima. This study investigated the role of GLUT4 in VSMC proliferation, the cellular mechanism underlying PDGF-BB-stimulated GLUT4 translocation, and effects of SM22α, an actin-binding protein, on this process. Chronic treatment of VSMCs with PDGF-BB significantly elevated GLUT4 expression and glucose uptake. PDGF-BB-induced VSMC proliferation was dependent on GLUT4-mediated glucose uptake. Meanwhile, the response of GLUT4 to insulin decreased in PDGF-BB-stimulated VSMCs. PDGF-BB-induced GLUT4 translocation partially rescued glucose utilization in insulin-resistant cells. Immunofluorescence and western blot analysis revealed that PDGF-BB induced GLUT4 translocation in an actin dynamics-dependent manner. SM22α disruption facilitated GLUT4 translocation and glucose uptake by promoting actin dynamics and cortical actin polymerization. Similar results were observed in VSMCs of SM22α -/- mice. The in vivo experiments showed that the glucose level in the neointima induced by ligation was significantly increased in SM22α -/- mice, accompanied by increased neointimal thickness, compared with those in wild-type mice. These findings suggest that GLUT4-mediated glucose uptake is involved in VSMC proliferation, and provide a novel link between SM22α and glucose utilization in PDGF-BB-triggered proliferation. • GLUT4-mediated glucose uptake is required for the VSMC proliferation. • PDGF-BB-induced GLUT4 translocation partially rescues glucose uptake in insulin resistance. • SM22α disruption enhances PDGF-BB-induced GLUT4 translocation. • Glucose level in injured vascular tissue is positively correlated with neointimal hyperplasia.